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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a novel polymer 
co mpatibi lizer which can compatibilize insufficiently 
compatible diene rubbers with each other, does not 
retard vulcanization, and can improve wearing 
resistance, tensile strength, etc., and to provide a 
rubber composition having a satisfactory vulcanization 
rate and excellent wearing resistance, tensile strength, 
etc. 

SOLUTION: The copolymer comprises at least one block 


A which is a polymer of a conjugated diene and at least 
one block B which is a random copolymer of a conjugated 
diene with an aromatic vinyl compound in an A to B 
weight ratio of 5/95 to 95/5. The block B has a content 
of aromatic vinyl units of 1-50wt.%. The block copolymer 
has a weight-average mol.wt. (M) of 100,000-5,000,000 
and has at least two transition points in the range of 
-150 to +150°C as determined with a differential 
scanning calorimeter. The rubber composition comprises 
the block copolymer and at least one diene rubber. 
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(54) [fiwro^*!;] •^uyi7^m^i^ 


(57) [^*^] 

+B?§147i>T^+53-4- V ^ > ri'A [B]± ttiig^l: 

§ ffa^' *• U -V -ffiiSfb^iJ ?:tt«i- ^ ^ t « S lb 

rSft^e] ( 1 ) *{3:->'.x>«7)S^1$-7'n y 5' A, 

ay 9Bt (7^S.tlt (A:B)7!)f 5:95-^95:5 
T% ( 3 ) *fi^M*:-7'n v ? B4'fiO*t^3f#t^t:-;H: 
0S4%T-, ( 4 ) ai^i*;^-?-* (Mw) 75^ 
100, 000-5, 000, 0 0 0 r-* 19 . 
(5) 7pM^Sl?ftfttl-T-iPi)5E?n*lr.#.'5;75', -15 0 
-+15 0'C<7>|EHrtT-^-4- < t t 2 offfti"^:: t $r 

nwit-t^ya y i^^M^i^o Ufa y ir4^m.^W(r>n 


7 

(1) *}3:vJ^>oS&ft-7'n y A. 

a y^B'k'^^. (2) a^f$rn y A^*S&^$■7' 
^ y i> B ^ costtJt (A:B);^^~5:95--95:5 
r\ (3) ^S^f^-T'n y ^ B4'<7)$£^^#^.t^'-''H: 
7>n-5 0ftS%T-. (4) (Mw) i)' 

100, 000-5, 000, 0 0 0T'**9. ^^o. 
(5) 7n^^^l?*:l:tt'Cffl^$^n^$j;f^,t^.7:»^ - 1 5 0 
- + 1 5 0 X:<r>m.m\^r''^'^K^: < ti>2 oSft-t"^ - (i: ?r 

itfst-r^rn-y i>*s^M$o 

^ - 1 , 3 -r^' vx>c7)a^f$:7'n -y i>T'^)^W 

[ii*«3] (Mw) i:$Wi^$tT-4 

(Mn) t<nj:t (Mn/Mw) ;^)^~2. 5 iJ,TT-S>^ IS* 
3ll ifj(i2f£®c<7)'7'n-y 

B^^^^-tir-?)!® (a) . tfzit. tE^. ®*Sv^ 

rn-y i^B^^lzK^-ti:. ®fStt*S«r^-r ^ * 

a^M$-7'n -y ^^B<7)ffi£T-t;\ *Sv^>^*^-LT* 
f5:vjc><7)a^f$:rn -y ^ A t^lS^-ti-^X^I (b) ^ 

liS^ael (1) W\^vj^y<nm^^w-7'u-j ^ 

nv^B^^<^. (2) S^-f$-7'n -y A^*m^M$•7' 
^ -y B <!: cosiit (a:B) i)^^ : 95--95 : 5 
T% (3) *^^i$:rn -y ^B4't7)$S^"^*S^.l^''=-^^m 
7:>n-50fi»%T^ (4) Sl^i^^^T-l: (Mw) t!)^' 40 
100, 000--5, 000, 0 0 0t:*>t9. i)-^ . 
(5) 7j^^^tt^!i:4ftTiPi]^S^a^$f.?^,^r,7:/^ - 1 5 0 
-+15 0 t:co|6Hrt-e^''4' < <h 2 o^F:4-t'^-7'n y 

S^f^^rn y ^ Ai:ffl'Slb-r^^i^^4'< t ^>-ffi<7)vJi> 
?i (X) ^'&^\1^-7'uv'7'Btm%\\L-t^'P^^ 
< ^ t-!lcOv^>?;3'A (Y) h^^tji,<r^Xhhm 


1tS¥l 0 - 3 6 4 6 5 

2 

[S*JI8] (1) *f5vJ=-><7)a^f$:rn y A. 

ny^B^&«^^. (2) m^ffrn -y i> A^*a^"f4^-7' 
uyi^Bt coaiit (A:B) 7!>'5 : 95-95 : 5 

(3) ^M^ity^^ y ^B^(D^^i^^m\^^i\^t 

^''l - 5 OMt%X. (4) (Mw) 
100, 000-5, 000, 0 0 OT'*) ^ , 75^0, 

(5) m^M^^Mnxm^^^it^^M.^.f}''. -15 0 

- + 1 5 0 TCcoIeHI^T'^-^: < ^ t 2 o^ffti"^ "Tn y 
^^i'^4'< ^.-«c7>v^>ffin'A (X) t. ^a^-f^r 

n y ^7 B <t'B}§^t-r'i>^^4' < t i>-tt(7)->'-X>^;Z7'A 

(Y) iitfflvv y ^^S^-fri:, vaL>^: 

:j'i.4^0va^>^irr'A (X) iS^tS v > ?^ =^^A 

(Y) f&'it<D\.-'rit:^^~iiti^^^Lfz'i^. m-^tm^^'t 
[0 0 0 1 1 

[5&^Ogf ^*SfPi»*ir] ^%0>gti> Wa^^^^'n -y 
[0 0 0 2] 

(i. CT^lif. Mimn^. 

t x^Ux-r^^^yjix^fi^n'z, (SBR) 

[0 0 0 3 ] ^ZX. iS^. ^^tB';t14(7)vJ:.>?;n'A(HI 

>i)o l^J;i(^, ^mW-l- 1 8 8 5 1 0^<lMi^i:i-. 
X^W>47^f3 0Mt%^XTX'r9 iJj:->U»<n\^'^)\^ 
IS^St^iM O-^B^u^/bi^y.TtT^x^P^-r^ v-3i>*S^ 
f$ (SBR) $£^x-^U>fi:7!i^3 0**96 
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3 

(7)S B R rn -y ^7^^tb4-^-7'n y ^^^a^f^^r— SOffl 

I 0 0 0 4 1 #^Ba 6 4-81811 1 , 

^,53^(7)t:'-=:;u|g^l:7:>^5 5 ^ JU9&i:il±<7) S B R rn y ^ 

?!Li:it (DSC) izx^^-Vvx-i'^(r>$m,^.L:^^mn 

[0 0 0 5] 

m.^^ U - tSJSffc^J ffti" -I) c <h t: ^ o (O 

^i'L^'^M^.'h^ - 1 5 0- + 1 5 0°CcOt&Hr^-t:-^''4^ 
^Mt^/-iL/::o C(7>-7'n -y v^/^^n'A 
f*<7)^-T-455^* (MwXMn) ^i^<-t'^:: t UJ: iO . 

[0 0 0 6] 

[If.S=^l»*-r^7t:*:>0^g] ^fgB^i; ( 1 ) 

(2) S^f^-rn y ^ A<h*fi^f*-7'n -y j'B ^OSl: 

Jt (A : B) ;^i^'5 : 9 5-9 5 : 5r% (3) *a^M* 
rn y B4^c7)^g^^§s^,if-jui:7:iM - 5 oa*% 

-C% ( 4 ) S*¥^5t?-» (Mw) Tl/HOO, 000- 


(3) *f ^¥ 1 0 - 3 6 4 6 5 

5, 0 0 0, OOOr-abO. T^^o, (5) 7n^7&4^!^M 
It-e^1lj^^n^l^^l.■?.75^^ - l 5 0 - -f i 5 ^XKnmM 

[0 0 0 7] ifz. ^^mizxiiix. mity^mwimm^ 

^k^'X. ©rStt^^^Wi-^S^S^rn -y ^7 AOffftT 

JO > Vl.^m^-y'^ y ^Bi^f&f-^^Xm (a) . tfz 

^-LTt > rA*fit-7'n y B^^fiE^-e. :jc^^T% 
(2)ft1±*^=^Wi-^*fi^M$rn y ^Bcoi¥ftTT% * 
f5 V ^ > ^fi^- LT*?5 V .X. >£7)S^f$rD *y ^ A 
RE$^-ti:'i>X^I (b) i^tsZt^^¥&Lt-t^r^y 

[0 0 0 8] ^hli. ^^miZ^iUt\ mlfcrn-yi^'* 

20 ^ii^o v-x>^,=r'A i: LT/i;. ^f^^n y ^^^m^f* 
tt-^T^fi-g^f^T'n -y ^ A^tSJ^fb^^^i-^^^ < <b 

ji>^,a'A (X) #fcm^f$7'n -y ^B tffli^t-r^ 

[0 0 0 9] 

[||9^cO^Jfec7)ffiB] 
y'U -y ^ jfcg^Sj^ 

C ) II i: *0 iMTiE^i^^m^.^.^^^. -150-4-150 ''C 

^ii. »i L < 2 oT^^)-i>o DSCtii: t9ilJ^$^;iL^ 

^ ^ l±mm^<rf V X > n'z. [Wl±(7)tlif ftSft* ^ +5t U 

[0 0 10] rn y^^a^i^cT^^iitCfflu^^^tfSvx 
><hLT(i. t&gIji:$IJP^i±4* < . ^Jx.(i\ 1, 3-r^ 

40 -i'VT'PV) , 2, 3-v^-^Jl^-l, 3--7'^vX 
2-^nn-i, 3-y'^>^>. 1, 3-^>5' 
v^Vl^T^i^^^tf ib^i^o ^:fiibO*T'i>. 1, 3-r9 

2 tt ^ ac;^ ^9 -t^: T ffl V ^ ^ h Tij^^T' 1^ ;^ o 
[0 0 11] y'n y ^*ii^f$o$^iiUffli^^^#:^.i^' 

x-f*l->, 4-^-^^u>^-^P>. 2, 4-v^V'7"nt: 
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y^^nnx^u^, v^^nnx-^uv, ^y^ju^nx 

[0 0 12] S^^frrn y A{i. *gH^t:*fSv^> 
ooc;v(oi^f$-7'o y i^r-*) 0 , #(: 2 - >t ^;u- 1 , 3 

Sti^tt14, ?l?fi?#.^7:»^'ii5Su^^'^>x$^nTfl^ia-eab 
*fi^f*^ 2tti:i±ov^>?i=i'A(7)^Bigfl:^]i: txm 

li. 71-^ 1 - 8 0^J^%(7)>gHT'^^o ClOl::'-^!. 
S^^ftti. »i L < 2 - 5 0-^ Off S L < (± 

[0 0 13] *fi^M*;-7'n -y B4^0*g^^^SiSh:^;^ 

(S) Mfi> jSfflg6^i:fi:'i:T®t:s«^^n^7^N ii-^ 

1 ^ 5 0S»%. fft L < f± 5 4 5S»%. i: '9^ ^ 
L < ii 2 0 - 4 0*4%-e*)'i>o S^"^#i^.e'-;H:7:>^' 

il4R$^nt&SiJ^^$lJP^(i4^< . 0iJx.ii\ i^'^JU^S^- (V) 
1: (1, 2 - 1 , 2 - b'^^i^^S^* 

+ 3, 4 -e'-^ulS^^fi) (i> *£^^f4;:rn'y ^'B'foo 

1 0 - 5 0^;i-%-r*'i>o if-;u$S'g-f:7i>^-<7)faHt^ 

T'*)t9. ^cT^ff^T^vX- 1 , 4 -^S-g-S^^'H V > X- 

1. 4 -s^<7)fij^(iM€ffl@fi^u^Di:TSi:7ii?^$n 

o 

[0 0 14] *S^^$rn -y ^B^<r>S^tV^i)K ± 
f£®Hr^T-*oT, T^^o, V< 2 S + 1 7^7)P^(^5t7:»^^ 


(4) 1 0 - 3 6 4 6 5 

6 

^01, 4 -$£^"4 (B-1, 4) t<D\tm'^it. t&glj 

(A-1. 4) : (B-1, 4) o^^i^jfr. 1 : 

9^9 : K ikftL<iX3 : 7-7 : 3, i:f)»JL< 
(i4 : 6-6 : 4co|£HT?$>^o M#<7>it?^7:>^'c:<7)tBH 

[0 0 15] *ft^-f$-7'n y B4>c7)5l^#:^.b'-;u*f2: 

AtSk (yxT. s imtmi) (±. ^*£^5?§sMi^'^^i-» 

oii#4 ofi*%l^:J.±. 4ti L < 5 0*1:96 X 
»9<ttS L < (i6 OS*%i-l±T'*^o J;^^. :tv'>5t^S 

STiite "^^m i^'- >'i-7)^' 8 L sail 

(i:AT. ssmmtB^) lis ^m^^^^m\:^^i^t<^ 

L < l±3fiS%'e*>'^o S 1 ilSO^'S 8 3ii«7^^^(7)|affl 

V ^ A <t**^"f*;rn y ^7 B t<r)mmit (A : B) li, 
20 a#5 : 9 5 - 9 5 : 5 . ffj L < ii: 1 0 : 9 0 - 7 
0:30. J:i9fftL<(i20:S0-50:50 coIe 

mx^^o M^it-y^^y ^^A^*fi^ffrn-y ^^b^co 

[0 0 16] :$:5§s^^7)-7'n y ^itg^S*^co5t^l:(i. 

^ jn- -> 3 > n-r h -7 < - (GPC) St- 
J: to . r^°'J x-^ I. >^$g^t^ L-CjfJ^^-^li^M^i^^- 
^-1: (Mw) -e. 1 0 0, 0 0 0- 5, 0 0 0, 0 0 
0.»SL<ti300, 000-3, 000, 000. 
30 J:l9ffSL<(i 500, 000-1, 500, 000(7) 

(Mw) tim^J^tT-ft (Mn) ctCOit (Mw 
XMn) S#2. 5J.:J.T. »^L<(i2. OiJ.T> 
J: ^) ff i L < ti 1 . 5 i^lTX^^t ^ {zm^it(r>^j]^:^' 

[0 0 17] ^^^mo^^r^^ y ^^M'^\t<om^-nm±. 

-X > L T*S> -3:- > Om^j^rn -y i> A ^^iS 

-ti-. '^k^^X. ®fS'tt**S^*t'-?)m^f*:rn y ^ A<7)# 

X7>5^A*S^"-7'n-y ^^B^^^^-tt;^:^* (aii) 
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^fT-S^f^ (Mw/Mn) (Oftt^V'n y ^^#tg^f$ 
S rf^ V ^ > =^ ttii ^ & . ^ ^ i^SP L x 

[0 0 18] ^mj^^^mt LT(i. *«r;u 
-^'^ Ajt^l* ; V U -^^ ^ ^7 >^ 1^ ^-i;^)^irr9 

1, 3, 5 - h 'J u ^•t^>-tf y^^^-'co^ttga^jt'j 
[0 0 19] ^^r)\^±^±mMm\t'^^t LTfi. 0IJ 

T ^' V ^ A ^ h\ h ^ -> :^ ;b V A , Ts-tT 

h^^U^A, t --7' h ^ ^ A, -7 J. / ^ v/<ij r> 

A, v-x^;UT ^ '7 A, x-rT 'j >®^/<'J A, 

^ A4^^'7:»^'^tf t^n^o > y K.?; 

^iJ1^±P,^Jlfl:^^i|^^ LT(i. m^i^. 1fi>Bg6 3-6 
4 4 4 4-^f^¥lzllI£fJc^:fiTt>-^ J: ^ -y 
V ^ A / h 'J x-f-;L.T;u ^ — ^ < K/x 

<7)5fT-4t: J; oTSl:3i*^^^u ^*fi:i*:iOOg^ 
n.mi^o. 0 1 - 2 0 < 'j-^eju. 4ti L < (io. os 

-15^U-t;u. J: i0 4tt L < iiO. l-lO^U^^i' 
[0 0 2 0] xta^t LTIi:. 1^iJx.li\ x h 7 h K 


(5) 1 0 - 3 6 4 6 5 

S 

h'Jx-f;uT^>, b:'Jv>. ^x >; V >4*^'^0 

»H^T = >ft^%? ; :^ 'J 't? A - t - T = V K. 

'J ^ A - t - r-?" ;u ^ ^ -> K4' ii'o r)Uij') T ;u 

xJg^c7)j$ffll:li:. WlSffitt^J^ 1 

0-200-t^i^. <tt^L<(iO. Ol-lOO^^t-. J: 

(9«tf^L<fiO. 1 ^ 5 O^^i^. S^>»i L < (iO. 3 
- 2 0 ^ ^V(7)$EHr'*)^o 

[0 0 2 1 ] if^*:&li>^7)v>-m 

r-i i: < . ii-g-iiO - 1 5 or. fttJ L < 2 0 - 1 2 

orcom^SffilaH-r'1f^:)^i'?>o fi'&jS:i£4?-Tfi:(i. # 

/ N' y - 4' T)V:j~)vmi il^M LXM ^"S:!J> * l^lh 

iflz;^^x^-Ax h >j -y t: > y4*<!:'co:^viT-;§»ti^ 

[ 0 0 2 2] n^A^jjc^ 
*l&0fl<7)n'Aaffi%;(is ^^4^ < (h ttOv-x.>^in'A 

(r>Xhho v-x>^,n'A LtTfi. ^§^m<r>y'XJ y ^ ^ 

ic> x>.?;=i'A <^ LT, a-^. •7'n -y ^*m^i$f^<7)a^f* 

(X) ^M'^it-r^ y^Btmmtirh'P^^<ti, 
-ttcOvx>?;rj'A (Y) t^^tj:i><^^.itm'rho Z 
nbCOvx>,^;n-'A (X) ao^' (Y) (r>m.^^^io-\t t L 

iix^^^h A (7)a A ^ ^ mfh z t i^^^x ■ 

[0 0 2 3] vx>f;zr'A7:iN :$:|§0^orn y 

40 m'&'thZti^'X^ho 't^j:i'^^. 

( 1 ) D S C tc J: 10 rn -y ^ *m^|*:oSz;f^,^.Ojpij^^ 
tT^^ a^f^^ro -y ^ AU^o'<$i;f^.^. (Ta) i:*S 
-&ff7'n -y ^BtcSoXISf^.'S (Tb) (h^*i?:>'i)o 

(2) vJi>.^i3'ACiloi^T. DS CICJ: I9tefl,«^. 
(Tc) ^*^^o 

(3) rn y vx/^.nr'AC ^ ^rS»L 

(^1-^4 0-10 0 t:T'5 - 1 5^m) . ^(r)mm^i 

OZ^<n^^^. (Ta. Tb. Tc) -hmi^^i^tzt ^ . 
50 vx>,?^=7'ACIi. m^ft-T-D y :^ AS.t>'*S^^^7'n 
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n y i> A<hffii$jti"'i> v^>?t::J'^ (X) 
(S>TBR{/Tc(r>^Mj^.mM^L. Tb t Tc <h (7)r^(zWf>^^ 
■7'D y B ^+g{§ft-t-^ vJ^>?i3'A (Y) T'*>^^fl 

[0 0 2 4 ] X^Mrm^iZ. ±ieflJ^ffit:Sc>\^r. 
f ^ (X) <7)4f J L v^i^J t L T (± , ^J^ 

A, 1, 4 -IS^^iT^'^T 0 ^ ^l^%>:A±<7)7Kij ^ V7°U > 

AT^/^-^tf J Li^o ::ne<7)va^>s^;n'/. (X) it. ^ii^' 
[0 0 2 5] ^^M^^it^f^^M-tit^y 

UyP (B) tt@V§ft-r^ (Y) COWiL 

( 1 , 2-S^-a:^/j(il, 2 -IS^^S 
+ 3, 4 -^S^^i) 1-1 0^;i''%OX-f-u>-7' 

fiM%'C'* X ^ U > - V-7' P > - -7' V > =7'A t!?^' 

vJC>.f,r7'A (X) ^vJi>?;n'z. (Y) tOflJ^- 

T\ 5 : 95-95 : 5. »iL<(il 0 : 90- 
90: 10. J:*0 4^iL<(i 30:70-70:300 

Lw4, loot:) it. iSffloe^tifL^LT^iiiiiR^n 

^7!^^ a-Sl 0-250, ^^JL<li 30-200, J: 
*7&SL<ii:40-1 5 0O|gH'C*)^o v-x.>.^=r'A 

1 0 OSftSPt^^tLT. ii#0. l-4 0m»^K»J 
L< (i 1 - 3 OSSSP, J: L < (i: 5 - 2 smSSP 


(6) mmW- 1 0 - 3 6 4 6 5 

W 

^ o 

[0 0 2 71 :*:|§qgor7'Am/3c1&t:fi, M-^. W^m^' 

"7 y ^ . T-^'^Vyy'y y ^ . -H---r JU7'7 y , ^\ 
>^^JVy'y y Vy y r ^ Y t'^m^^h Z. ti)^^X b 
Zi\h<D^X'i>. %^{zy r -^^T.y*^ y ^i)^ikYiL 
10 < , ^<7)^#:C?lJ(h LTIi. S AF. ISAF. ISAF 
-HS, ISAF-LS. IISAF-HS, HAF. 
HAF-HS. HAF-LS, F E F^Ott^ <7) ^' - 
Y(niy(ryi)^^\.fhi\^^o zi\h(n^-^^yy*^ y t7{t^ 

-^n-m^isr-. ^h\^^\t2mx±.^'^h^%t>'^xm^^ 
hzhi)^x^ho ii-'^^yry y '?(nm.m%MYc^mm 

(N2 S A) (i. ^tf i::^)PIti4^v^^N a# 5 - 2 0 0 m2 
Xg, <Jti L < 5 0 - 1 5 Om^Xg, i: t^^ltS L < 
(is 0 - 1 3 Om2/gc:0|EH-e$>^o tfz. ^-;K> 

20 5-300ml/100g. L<(i:50-200m 
l/^lOOg, J:i9 4tiL<(±80-160ml/10 
0 gO$SH-e^)^o 

[0 0 2 8] >^7-^i^>-7'v y ci: LT, ^W^^- 2 3 
0 2 9 0#fi$R(c^l7p$'nTv^^-t:-^;u h 'J ^ •^;UT > 
^^^Z.-7'n-7^ Kc7)q&« (CTAB) it^ffiffi^^H 1 
0-170m2/g'e24, OOOpsi <nj±tiXAm 
m^^Lm.m^mx,fz\k^DBV (24M4DBP)IS 
v*M7^^' 110-130ml/100 zXhh^^^ ^ V y 
^^^-ii-r^^yy'y y ^im^^^zt[zx.n. itiKfE 

0^iJx(i\ fE^^S'i^^^ ^:^-;^'>'. h^- 
7jf>, nn^ ^;U'>.i; S^^'W^BB 6 2 - 6 2 8 3 8 

X. m-pib 0 - 4 0 0 m2/g, iki-^ L < fi: 1 0 0 - 2 
50m2//g. J:i.^4^i L < 1 2 0 - 1 9 0 m2/gC0 

ii. ASTM D 3 0 3 7 - 8 1 tcijii: B E TftTiPJ)^ 

[0 0 2 9] z.iih<r>m^m\it. -en-e:ii^i*T% 
vjii>,^,r7'A^5? (^wtg) 1 0 omttsrw^^tLT, a 

i 0 - 2 0 0 fi4Sr>. "ff^ L<fi 20-150 SS 
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